Ten parental lines were crossed in line x tester fashion comprising seven lines and three testers at Department of Vegetable Crops, Horticultural College and Research Institute, Tamil Nadu Agricultural University, Coimbatore during 2017-18. The developed 21 F 1 s and their parents were evaluated under polyhouse condition in randomized block design with three replications. The estimate of variance of GCA, SCA and their ratio indicated the preponderance of non-additive gene action for most of the traits. Based on gca effects of parents, the lines IIHR 2042, Punjab Sartaj and EC 160885, and the tester EC 163605 were found to be the best general combiners for yield and attributing traits. The crosses Punjab Sartaj × EC 163605, IIHR 2042 × IIVR BT-10, Punjab Rakthak × EC 163611 and EC 160885 × EC 163611 were found to be good specific combiners for the growth, yield and quality attributing traits. Hence, these crosses of tomato can be recommended for commercial cultivation.
Introduction
Tomato (Solanum lycopersicum L.) is second most important fruit vegetable crop under cultivation after potato belonging to the family Solanaceae. It is gaining popularity among the consumers because of its higher content of antioxidants like vitamin C and lycopene. The choice of parents for hybridization needs to be based upon complete genetic information, the knowledge of heterosis and their combinations for the improvement of characters under consideration. The ultimate objective in any crop improvement programme is to identify the best parents and hybrids. Combining ability analysis is a common biometrical tool used in the breeding programme for testing the performance of parents in hybrid combinations. Line × Tester analysis is a useful tool for preliminary evaluation of genetic stock for use in hybridization programme with a view to identify good combiners, which may be used to build up a population with favorable and fixable genes for effective yield and quality improvement. Thus present investigation aimed to study the combining ability of indeterminate tomato for yield and quality traits.
Materials and Methods
The present investigation was conducted during year (Kempthorne, 1957) under polyhouse condition. The resultant 21 F 1 's were evaluated along with their parents and standard check hybrid Savannah in randomized block design which were replicated thrice. The observations were recorded for fifteen traits viz., plant height, days to 50 per cent flowering, number of flowers per truss, number of fruits per cluster, number of fruits per plant, individual fruit weight, yield per plant, harvest duration, number of locules per fruit, shelf life, total soluble solids, ascorbic acid and lycopene content. The data recorded were statistically analyzed using the method suggested by Panse and Sukhatme (1967) .
Results and Discussion
The analysis of variance for combining ability ( Table 1 .) showed that the existence of significant variation for fifteen characters, indicating a wide range of variability among the genotypes. The variance due to SCA was higher than that of GCA for all the characters indicated that the importance of non-additive gene action of inheritance for all the traits. Similar results in tomato had been reported by Hannan et al. (2007) , Saleem et al. (2011) and Kumar et al. (2013) .
General combining ability refers to the average performance of parents in a series of cross combinations and it is attributable to additive In this study, none of the parents was the best general combiner for all the traits, which corroborate with the findings of Srivastava et al. (1998 ), Dhaliwal et al. (2004 and Saleem et al. (2009) . Thus the lines IIHR2042, Punjab Sartaj and EC 160885 and tester EC 163605 the most useful parent as these parents were found good general combiner for growth, yield and quality attributes. The parents having high gca effects would be useful since the gca effect is due to additive gene action and is fixable (Sprague and Tatum, 1942) . Hence, these parents may also be recommended for exploitation in hybridization programme aimed at improving the yield components for which they were good general combiner. These results corroborated with the finding of Hannan et al. (2007) in tomato.
The specific combining ability reveals that the best cross combination among the genotypes which can be useful for developing hybrids with high vigour for the traits. Results revealed that was no cross combinations consistently good for all the traits.
In this study ( Amarnath and Subrahmanyam (1992) , suggested that the crosses with high sca effects could be much useful if they were accompanied by high gca effects of parents involved. In the present study, the parents involving the crosses Punjab Sartaj × EC 163605 (individual fruit weight, yield per palnt and harvest duration) for the respective traits had high gca effects and produced high sca effects. Manifestation of high sca effects by crosses where both the parents were good general combiners might be attributed to additive × additive gene action (Agarwal et al., 2014) .
The crosses having one parent with high gca effects and other parent with low gca effects are expected to throw desirable transgressive segregates if the additive genetic system present in high combiner and complementary epistatic effects act in same direction (Iqbal and Khan, 2003) . The situation was well reflected in promising cross combinations having parents with high × low and low × high gca effects also produced significant sca effects as observed in the EC 160885 × EC 163611 (plant height), IIHR 2042 × IIVR BT-10 (yield per plant), EC 160885 × EC 163611 (number of locules per fruit and ascorbic acid) and EC 249515 × EC 163605 (lycopene content). These hybrids are the product of high x low and low x high gca suggesting additive x dominant and dominant x additive type of gene interaction and hence could be used in heterosis breeding (Sundharaiya et al., 2018) .
The sca effects of hybrids have been attributed to the combination of positive favourable genes from different parents or might be due to the presence of linkage in repulsion phase (Sarsar et al., 1986 
